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INTEGRATED CIRCUIT TESTER WITH 
BACKWARD COMPATIBLE PIN CARDS 

Background of the Invention 
[0001] This invention relates to an integrated circuit 

tester with backward compatible pin cards. 

[0002] A semiconductor integrated circuit die has an array 
of contact pads distributed in a predetermined pattern over a 
major surface of the die. 

[0003] A conventional general -purpose semiconductor 

integrated circuit tester includes a test head and a wafer 
prober or device handler for positioning a device under test 

(DUT) at a test location for testing. For convenience, in 
the following description it will be assumed that the test 
head is in the so-called DUT down orientation in which the 
test head is oriented to engage a DUT whose major surface is 
presented upwards. The test head includes a support frame, a 
docking plate attached to the support frame at the bottom of 
the test head, and pin cards mounted in the support frame and 
each having multiple contact pins projecting downwards beyond 
the docking plate. The contact pins are distributed over a 
much greater area than the area of the major surface of the 
DUT. A load board is attached to the docking plate and has 
on one side (the test-head side) an array of pads that are 
engaged by the contact pins of the test head and on its 
opposite side (the DUT side) an array of pins for engaging 
the contact pads of the DUT. The load board includes 
conductors that connect the contact pads at the test -head 
side of the load board to the corresponding pins at the DUT 
side of the load board. The load board thus serves as an 
interface between the test head and the DUT. 

[0 0 04] The load board must be manufactured with a high 

degree of precision to ensure that all the contact pads will 
be and remain in the correct positions, within the applicable 
tolerances, over the intended useful life of the load board. 

[0005] In addition to the conductors that connect the 

contact pads at the test -head side of the load board to the 
corresponding pins at the DUT side of the load board, the 
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load board also includes any special circuits that are not 
contained in the general purpose tester but may be required 
in order to allow the general purpose tester to analyze a 
particular DUT . These circuits are often complex and they 
may be custom manufactured for use in the load board. 
[0006] Each load board is designed for use with a DUT 

having a particular pattern of contact pads. A different 
load board may be required for each pattern of contact pads; 
and different load boards may even be required for different 
devices having the same pattern of contact pads. 
Accordingly, the operator of a testing facility may require a 
large number of load boards. 

[0007] The stringent requirements regarding the physical 
structure of the load board, and the design, manufacture and 
support of the special circuits, result in the load board 
being very expensive to manufacture. Accordingly, it is 
desirable that the operator of a testing facility be able to 
use the load board designed for a particular device so long 
as there is demand for that device. 
[0008] The contact pins of the test head are 

conventionally implemented using so-called pogo pins. A pogo 
pin includes a socket that is firmly secured in a support 
member, a barrel that is press fit into the socket, a plunger 
that is a sliding fit inside the barrel, and a spring inside 
the barrel urging the plunger toward a projecting position. 
The load board is positioned so that the tips of the plungers 
are in contact with the pads on the load board and the load 
board is then displaced towards the test head and secured to 
the docking plate, establishing electrically conductive 
pressure contact between the tip of each plunger and the 
respective contact pad. 

[0009] Referring to FIG. 1A, the pin card that is used in 
one known form of tester has pogo pins positioned to engage 
contact pads arranged in two rows of nine pads. In each row, 
signal I/O pads, which are engaged by signal I/O pins of the 
pin card, alternate with ground pads, which are engaged by 
ground pins of the pin card. In this known form of tester, 
each pin card is able to support eight tester channels. The 
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pin card may also include auxiliary pogo pins that engage 
auxiliary contact pads. 

[0010] It has been proposed that in a new design of tester 

the pin card should have an inner row of eleven ground pins 
that are positioned to engage an inner row of eleven ground 
pads, and two outer rows of signal I/O pins that are 
positioned to engage respective outer rows of eight signal 
I/O pads, as shown in FIG. IB. The pin card may also include 
auxiliary pogo pins that engage auxiliary contact pads. A pin 
card in accordance with this proposal would be able to 
support sixteen tester channels. 

[0011] The new design of tester has certain advantages 
with respect to the known form of tester, but it will be 
appreciated that the pin cards for the new design are not 
compatible with a legacy load board, i.e. a load board 
designed for use with the earlier tester, because the pin 
card does not ground alternate pins in the two outer rows of 
contact pads . 

[0012] If a tester of the new design could be rendered 

compatible with a legacy load board, a testing facility 
equipped with a tester of the known form could upgrade to a 
tester of the new design without replacing its legacy load 
boards. Further, the facility could upgrade its capacity by 
sharing load boards between the tester of the known form and 
the tester of the new design. 

Summary of the Invention 
[0013] In accordance with a first aspect of the invention 

there is provided a test head for a semiconductor integrated 
circuit tester, comprising a plurality of contact pins 
connected to tester channels of the tester, each contact pin 
having a free end for engaging a load board, and a conductive 
switch element displaceable between a first position, in 
which the switch element is electrically isolated from one or 
more contact pins, and a second position, in which the switch 
element is in electrically conductive contact with one or 
more contact pins. 



[0014] In accordance with a second aspect of the invention 
there is provided a test head for a semiconductor integrated 
circuit tester, comprising a support frame, and a plurality 
of pin cards mounted in the support frame, each pin card 
including a plurality of contact pins connected to tester 
channels of the tester, each contact pin having a free end 
for engaging a load board, and a conductive switch element 
displaceable between a first position, in which the switch 
element is electrically isolated from one or more contact 
pins, and a second position, in which the switch element is 
in electrically conductive contact with one or more contact 
pins . 

[0015] In accordance with a third aspect of the invention 

there is provided a pin card for mounting in a test head of a 
semiconductor integrated circuit tester to implement test 
channels of the tester, the pin card including a plurality of 
contact pins connected to terminals of respective test 
channels, each contact pin having a free end for engaging a 
load board, and a conductive switch element displaceable 
between a first position, in which the switch element is 
electrically isolated from one or more contact pins, and a 
second position, in which the switch element is in 
electrically conductive contact with one or more contact 
pins . 

[0016] In accordance with a fourth aspect of the invention 
there is provided an assembly for attachment to a pin card of 
a semiconductor integrated circuit tester, comprising a pogo 
block, at least two pogo pins mounted in the pogo block, a 
conductive switch element mounted in the pogo block and 
displaceable between a first position, in which the switch 
element is electrically isolated from one or more pogo pins, 
and a second position, in which the switch element is in 
electrically conductive contact with one or more pogo pins. 

Brief Description of the Drawings 
[0017] For a better understanding of the invention, and to 

show how the same may be carried into effect, reference will 
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now be made, by way of example, to the accompanying drawings, 
in which 

[0018] FIG. 1A illustrates the location of pogo pins for a 

pin card in a tester in accordance with the prior art, 

[0019] FIG. IB illustrates the locations of pogo pins for 

a pin card of a tester in accordance with the new design, 

[0020] FIG. 2 is a partial side view of a pin card in 
accordance with the present invention, 

[0021] FIG. 3 is an enlarged partial side view of the pin 

card and illustrates a pogo switch assembly that includes an 
upper pogo block and a lower pogo block, 

[0022] FIG. 4 is a partially exploded view of the pogo 

switch assembly and illustrates a switch element in the lower 
pogo block, 

[0023] FIG. 5A is a partial plan view of the lower pogo 

block with the switch element in a first position, and 

[0024] FIG. 5B is a similar view of the lower pogo block 

with the switch element in a second position. 

Detailed Description 
[0025] FIG. 2 illustrates a pin card 10 that is mounted in 

the support frame of a test head and supports the circuitry 
for sixteen tester channels. The support frame includes 
guides 14 and hold-downs (not shown) for positioning the pin 
cards relative to a docking plate 16. The test head may 
include 64 pin cards mounted in the support frame so that 
they extend radially from a common central axis. The pin 
card has at least one signal layer containing signal traces 
and at least one ground layer connected to an electrical 
ground of the tester. 

[0026] A pogo switch assembly 18 is attached to the pin 
card 10 at a lower edge thereof. Referring to FIGS. 3 and 4, 
the pogo switch assembly includes an upper pogo block 22 and 
a lower pogo block 26. An array of pogo pins projects 
downwards from the pogo switch assembly 18. Alignment pins 
28 project from the pogo switch assembly 18 and engage guide 
bores in the docking plate 16 and thereby position the pogo 
pins relative to the docking plate. 
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[0027] A load board 3 0 (FIG. 5A) attached to the docking 
plate 16 provides an electrical interface between the pin 
cards and the DUT. The load board 3 0 is a standard load 
board, designed for use with a test head including pin cards 
of the form shown in FIGS. 2 and 3. Accordingly, at the 
test -head side, the load board 3 0 has contact pads 
distributed in a pattern such that each pogo pin engages one 
of the contact pads. The pogo pins are in electrically 
conductive pressure contact with the contact pads 
respectively . 

[0028] Referring to FIG. 4, the pogo pins that are of 

particular interest in the context of the invention are in 
three rows, namely an inner row of eleven pins 32 and two 
outer rows 34 of nine pins each. Referring again to FIG. 5A, 
the pogo pins 3 8 in each outer row 34 are in two groups, 3 8A 
and 3 8B. The pins 3 8A and 3 8B alternate in each row. The 
distinction between the two groups of pins will be described 
below. The pogo switch assembly 18 accommodates additional 
pogo pins, but they are not relevant to this invention. 
[002 9] The upper pogo block 22 (FIGS. 3 and 4) is made of 

metal and is electrically connected to the ground layer of 
the pin card by a grounding clip 40 that grips the upper pogo 
block. The sockets of the pogo pins 3 2 in the inner row are 
fitted directly into respective bores in the upper pogo block 
and accordingly these pogo pins are grounded. The sockets of 
the pogo pins 3 8 in the two outer rows 34 are secured in 
respective insulating sleeves (not shown) , which are in turn 
held in bores of the upper pogo block 22 . The insulating 
sleeves provide electrical insulation between the upper pogo 
block 22 and the pogo pins 38. At their upper ends, the pogo 
pins 38 are electrically connected to the terminals of 
respective tester channels. The pogo pins extend downwards 
from the upper pogo block 2 2 and pass through a lower pogo 
block 26. 

[0030] Referring to FIG. 4, the lower pogo block 26 is 

made of metal and is formed with a cavity 4 6 through which 
the pogo pins extend and which accommodates a switch element 
50. Below the switch element, the pogo pins pass through 
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sleeves 42 of low-friction electrically insulating material, 
such as PTFE, which provide electrical insulation between the 
pogo pins and the lower pogo block. 

[0031] Referring to FIG. 5A, the switch element 50 

comprises an aluminum support frame 54 that is displaceable 
within the cavity 46 and an interconnect strip 58 of a 
resilient conductive material, such as gold-plated beryllium 
copper, attached to the support frame 54. The frame 54 
protrudes from the lower pogo block at its radially outer end 
and carries a follower 62. The follower 62 has an actuation 
face that is inclined upwards and outwards at an acute angle 
to vertical. The purpose of the follower will be described 
below. A compression spring 64 urges the switch element 50 
radially outwards relative to the lower pogo block. 
[0032] Still referring to FIG. 5A, the interconnect strip 
comprises two rails 66 in parallel spaced relationship 
connected by cross bars 70. Spring elements 74 project from 
each rail. Each spring element 74 is generally bow- shaped 
but has one or two zones at which it has a reverse bend 
towards the rail 66, providing a recess. The two rails 66 
and the cross bars 70 define windows 78 and the rail 66 is 
provided with additional generally L-shaped spring elements 
82 that project from one of the rails 66 into the windows 
respectively. The pogo pins 32 pass through the windows 78. 
[0033] The switch element 50 is movable relative to the 

lower pogo block between the position shown in FIG. 5A and 
the position shown in FIG. 5B . When the standard load board 
3 0 is attached to the docking plate, the switch element is in 
the position shown in FIG. 5A. In this position, there is a 
clearance between the spring elements 74 and the signal I/O 
pogo pins 38. The grounded pogo pins 32 in the inner row are 
spaced from the spring elements 82. In this condition, all 
the pins 38 can be used for signal I/O. Signals are 
propagated between the pin card and the load board through 
the signal I/O pogo pins. The ground pins 32 provide a firm 
ground for the load board through their connection to the 
ground layer of the pin card. 
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[0034] The standard load board 30 includes a stiffener 90 

for preventing excessive deflection of the load board due to 
the force exerted by the pogo pins when the load board is 
attached to the docking plate. The stiffener has inner and 
outer rings 92, 94 that are connected by spokes (not shown) 
so that the stiffener defines sector-shaped openings into 
which the pogo switch assemblies of respective groups of pin 
cards extend. 

[0035] The internal radius of the outer ring 94 of the 

stiffener 90 is sufficiently large that when the standard 
load board is attached to the docking plate, a clearance 
remains between the outer ring and the follower, as shown in 
FIG. 5A. 

[0036] When the standard load board 30 is removed and 
replaced with a legacy load board 100, the grounded pins 32 
of the inner row no longer serve to ground the load board 
because the legacy load board does not have contact pads that 
are positioned to engage these pins. 

[0037] The internal radius of the outer stiffener ring 102 

of the legacy load board 100 is chosen so that when the 
legacy load board is attached to the docking plate, the outer 
ring engages the actuation face of follower 62 and pushes the 
follower 62 and the support frame 50 attached thereto 
radially inwards against the force of the compression spring 
64 to the position shown in FIG. 5B. 

[0038] In the position shown in FIG. 5B, the spring 

elements 82 engage alternate pogo pins 32 in the inner row 
and consequently the interconnect strip 58 is grounded. 
Furthermore, the pogo pins 3 8A engage the spring elements 74 
between the respective bends. Consequently, the pogo pins 
3 8A are grounded through the interconnect strip and the pogo 
pins 32. The pogo pins 38B do not engage the spring elements 
and are not grounded. Thus, the pins 3 8A and the ground 
layer of the load board are firmly grounded. Therefore, the 
pin card can be used with the legacy load board. 

[003 9] The tester channels that are connected to the pogo 

pins 38A are placed in a high impedance state. 
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[0040] By providing the switch element incorporated in the 
lower pogo block, the pogo pins 3 8A are grounded at a 
location close to the load board, thereby ensuring that the 
pogo pins provide a firm ground and the 50 ohm transmission 
line environment provided by the conductive upper pogo block 
extends to a location close to the tips of the pogo pins 38. 
[0041] It will be appreciated that the invention is not 
restricted to the particular embodiment that has been 
described, and that variations may be made therein without 
departing from the scope of the invention as defined in the 
appended claims and equivalents thereof. For example, 
although engagement of the follower with the stiffener allows 
automatic actuation of the switch to its legacy board 
position when the legacy load board is secured to the docking 
plate, it would be possible to provide for manual or 
electromechanical actuation of the switch and to employ a 
detente mechanism to retain the switch in the legacy board 
position. Also, the invention is not restricted to the 
switch employing a member that is radially displaced and 
other switch mechanisms may be used instead. Unless the 
context indicates otherwise, a reference in a claim to the 
number of instances of an element, be it a reference to one 
instance or more than one instance, requires at least the 
stated number of instances of the element but is not intended 
to exclude from the scope of the claim a structure or method 
having more instances of that element than stated. 



